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t, 

M^Mlif 2 (DtEt^^^i J: t)/h£ < , » 2 co 
«jEffi<7?j|l6^ffili*3 (7>*ffiffioj|i6^flIJ: *?/h£t^<z) 

mum i <r>n&mtfs 3 ottjEffi^cop^r-igsaffico^ 

«Srfir5*-&K, -^lWffi*2<Z>«ffiffi&«££ii:, u 
ti\z£<>X 

[»*«4i ^iM^tr, f l^iliE^J:^ 
1 ©ti^E ^i2 om^msEo ^ fln<z>«4£<z>3£«BE £ 

#JBB*i (OWBtMmz. J:oTt>, ^/cmifsm 2comt!im 

E^j:ot i>»f^"5Tigr-*>i? , a>o, m^temmcx^ 
i*5j:o j m2(7>mi^mmo^T^'9mx.6(^, S5ia«jE 

ii\ fltfffi*l*)ttt*2^«««jE£#££ 
<7>y- h himMI h 7 (M 

osfet) fcj: 9 ^o, ^n-en«iR«ff 

bco l# i^E(7)tEIO 9 ^>^>^ < <b t> — o 
(3, miaSBi*fc(i|g2 0«»«ffioaEEfiS(C3fi<HU)t 

[t»#«6] W#*4fc:*3^T, ffiiW 



(2) 4#H¥8 - 8 7 3 6 4 

2 

ct f9fit^»«:0|B2 * y 9 ZmJlX^ uy? 
10 &£)®&t, 

- p y ? &jj\E$&frt>mt)£tlZ>1ftUm \<D>r uy 
^^fclil2»^D^^^^TlMSCPU 

/h§^»2 ^«aa«ffii:, fttjiEmi^m^mjE^m2co 

^5IE^^§^^, 

u 

20 mum\nm$h\$, c p u«ei i n ^ ^ *ffl^r 
ttfM-sa^tci*, mia«ffi«^[H]iiS3&^ibmia»i<7>« 

ffifis«a*iimi»^bmfi5m2^«aR«EE 

a>o, f KDlHE^f 2<7)lMEi: 
ttjffi***;*-^ gfTE*l*fcli»2C0*« 

3= * -e- 5 -< # s ffliia c p u &b <om^ &m 

V^^^ (MOSFET) £JB^fcg»EI»£jM)SLT 
«ffiffl[^ft&S3£«ffi ^^IE^, fltf 

^ D 3 ^ — ^ 0 

50 [»*JBlOl lf*JH8^*5^r, ffifiaWJfBlHllKtt^ 



(3) 
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* £«jE <7> ttEEffi £ n Sli- 6 fc OiSf^ £ ^"T S r 
[|»#JSl 3] f**J(l 2K*5<^T, IE^^IhI^ 

^ ifctt* 2 o j/ ^ «:ffl^rifft5 CPU 

(D^mizt z t&x% &mfr&£.[Bi$&t , 

fflia«ffi**liI!»o*fflifS-&*5,fctJ 5 SlI15^ p s/^31«ft 
*«rf&S;U ^n^rixcofS-g-«rS9ia«ffiai*lllKi:iilllE 

* y?<Dty&t%mm£&xmm^zmffl\B]&t, 

[fS#*Il 5] W*JIl 4lC*3^T, S1llB«»Iill» 
[»#*Bl6] W#«l 4tC&^T\ CPUI^p^ 

v co i ^ ^ ^ mft-t 5:^(ao TftJfS ^ p y?ty& 
cD-igoDiW£r|ifr-r 6 ^ £ *4#« t ~t 5 << ^ * a >- 
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4 

£ibfc, fl?E»l o*SI5il»*fcli»2<7)5ISlHiK 
^<b<?^ p s/^fS-S-^**/#li*«:WJ»-rs«*»Jf» 

[lt*JSl 9] lS*JBi-6cot^-fix^tctEao^a» 

[IS*JR2 2] »*JRi 9tc*5t^r, *R 
B a B A« i" 3 fli A ^3 SI #Si r^sr^ 

[W3RJg2 6] »3RJR2 3tCjo^T, iS 

[0 0 0 1 ] 
[0 0 0 2 ] 

[0 0 0 3 ] -£* IT, *b*5ft}H***ttS:*at-S 

/c^tc, ±i&co-7^ ^ p =r yifa- ^(c^^r, mm-r 

[0 0 0 4 ] teiDR^ p t%m®L? ci y ^ 



s 

[0 0 0 5 ] ft*5, ^D^^(D^)!3ii^, r4x^f*5 

[0 0 0 6 ] 10 

— ^fcot^T, jfi u^</K7>rt«5«aS«jE coffin $ b(cT 

[0007] (i) ffii^^/K^rtffiwasfliffi^ibiB^^ 

[0 0 0 8 ] (2) (SS*«MS:IfiLt, Jifficoffi 
o, _bf5 (l) <z)^«$^&llil^5fcafrtctt, 
ISrfi^tS) £.5^*)5 0 Ld>U routed j« 

[0 0 0 9 ] (3) Ifc^oT, fi?H*«*ttOii*^ 

[0010] _hfB<^*Il^o^T0 2 7-13 1 SrJfl^ 

[0011] 12 7 (CtfiJ^SnS X -^^^nnv 

~f7*y~? (77^F/F) 3 3 0 0^, tR IB l" * 

3 0 0 0, -tr ^ ^ h l/v 1 ^^ 3 5 0 0^(7}fBtgc[US& 40 

b<n&»mmzjs» Br5£<^«B0, fit*- 

[0012] 12811 77^7^^/70^3 3 0 
0 u-v^^ 3 0 0 0 £ oPflco-r'— ^^^<Df^<D 

j i/#7 ^-^ft<nmf&*mm\L\^x7F-fmx-thz> 0 

[0 0 13] 0 2 8lC*5^T, ^m,EE\B\^4 0 0 

vdd (^>K) ^J:i;vss (ftilt^^ ^ 



^HS¥8 - 8 7 3 6 4 

e 

rtMR^^^Lil:, (V 20 3) Srtfcfe 

[0014] 77^7 y 0^^3300(75 

tU^?^<^7r fcioWctfUS 3 0 0 0 <D?<Z)/<y 

7rl^, i^^ixSJ: 5^cmos>( (mo s 

h7V^^Ml, M2*fcliMOS h7V^^M 
3, M4T«^S) 3&>fcft!K *0>»3£L#lMfi« 
ffi (^U^a^KtE) W\ VSS/2CRS 

[0015] B29W:, SI 2 8 <D 36 i t 5, rtSBtt 

HE co^O 9 ix.Oi?^tit^6o 
[0016] 0<K V (A) H _h^(7>^]^m^m/E 
(V203) £>5*>, d — u^/u G^u^AO cop^^pm^ 

maEr-^l?, V (C) i^/N-f U^</U (SSU"<A-> c^F^ff5 

ttjsmjE^fcSo vth (a) rav (a) mmm 

ocmo S y/<^^ i/^ 3 F'tEt^ t) , vt 
h (b) i3V (C) ftW^CMOS'f^-^^l/ 

[0017] *fc, VoUT*** 02 S^ff-^-^^VL 2 

[0018] i2 9(C^o^r, 0^^J t 2 fC&l^T, rtffi 
«««jE*V (A) frbV (C) K#J')*:iUfc»<S\ 

[0019]»C, *?)ft5fiSM*«:S«^ fi^ 
^/U|*l*5«S«ffi*:i* 6>fcLJBE«LTV (A) ^bV 
(B) \Z.mt (v-7h) ^Jti&^Sjft^, I30C 

[0 0 2 0 ] r CO^-^, ^l/^a/PKtEVth (b) 
2*. hffl<7>n — U^</UrtlfB«jRfl;jEV (B) (Dififg 

tC, 0#^J t 2 — 3#^iJ t 3tC r L J ^ THJ ^ 

7^L2 (0 2 8) ^^^S^O^ 
[0 0 2 1 ] bfc^oT, 0 3 0 (7>^f|5-^$:[H]3g-r^(C 

li, 0 3 1 \z.7F$tbZ> x 5 w i^^/i-coF^^m^ms 
&>Z>o o4D, 13 Kil i^^orts&sass 

jEI^V (D) ^^19, Ctl^^U's/^a^KtEW: 
Vth (d) iftoT^S, Ifc^ot, §30 (DW^ 

*Miis rv z j r*^>ofct>co^, !3ioi-&ii rv H j 
[0022] mi^j:^, ^^m^mjEco-^m^^ 9 ^ 



7 

[0 0 2 3 ] r.<7>£5(^ ffim»«*14^S*Stb-5^ 

[0 0 2 4 ] ft*3, iiebfc^— >?R<ES*tt, 
*=ZV ir/u^-f 5 S R AM4¥<^)|E«iniKtc*5l^r * C 

[0 0 2 5 ] #3§9U2, _hi£cOj; 5fc, **K#(Cj;o 

[0 0 2 6 ] 

[0 0 2 7 ] ( 1 ) »3}tlS 1 <7>*««(7>^W:SgS«, 
ffi«75j(6»ffltt«2<7>«jEfflo»6*|-fflJ: < > fl 2 co 

t-rs) *>bo#ttjE£«£i-5«ffi*£3MS:£, Mia 
<t o t « m m # a a co ijo * * ^ m -r 5 « £ # a co «j 

[0 0 2 8 ] »J»^«I*, «R»jE^#*l-*>fcoT«- 
«&*^<o*fe#te<z>;fc*^t>co (&>5 tMi'h $ t^fc co) 

[0 0 2 9 ] Lfctf*oT, 0i|*.tf, «««JEC0§) 

[0030] j: or, i&u-^^mmMELt^^^^mm 

ms.t<Dm («4fc*> < £ 6C ffi?H« 

[0 0 3 1 ] ( 2 ) 2 <7>#*K<0**ft:»tttt, 
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[ 0 0 3 2 ] Lfctf*oT, «PgW*«««ffi(7>§Jt)*A. 

E^rflf 3i<^> Tt- & co ^0 m a. v- - v * a« is?? * n & 

[0 0 3 3 ] ( 3 ) IS*ig 3 0*3§^<7>**#:3SS(i, 

[0 0 3 4 ] -n^XKf, ***S8«i-*5^r«^-#-5 

[ 0 0 3 5 ] (4) |»3RiB4 0*:*«(7>*3»{*:Sat? 
(^-^) ^^Irfi 1 9 S 1 *5 J: 2 h lil^l: 

[0 0 3 6 ] ( 5 ) »*JR 5 (7>**^<7>**#:SSS(i, 

»5ftii4tc*5^r, ftfita®i^i:u ? m2coy- 

»»y-hS«»aSh7^^ (MOSFET) 

30 WflR^-TSo 

[0 0 3 7 ] r co J; 5 i3O(cJ;^0|Lfc 

H6^#'J^£*l££ 5 (c, ^ co^^fi^i 
g£tcKih£n6c Ifc^oT, ft*B14^rRj±"t*5c 
[0 0 3 8 ] **5, *KJHB*(C*5l^r, TMOSFE 

^ [ 0 0 3 9 ] (6) !»3)tJB6^*:*K<^^a»«:Sg«li, 

— Ktc^i^r, m^msco^i?^x.^tT5 t>cor*^6 0 

[0 0 4 0 ] ( 7 ) |»3ftJi 7 (0**W(0^*ft»«l4, 

»5RiB4«c*5^r, 

50 [0 0 4 1 ] »#ffl«^««T?Wc, (SW»«AttO»* 
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[0 0 4 2 ] (8) B^S^SS^^^Pa^tr 

^ — u Z.<D^1<D? U y ? £V 

u (^S&aSKIK) f i^MIE^, r.cof£ i <n 
JttJfBfl2(Z>^ n v $ Srffl^tBfftSa^ 

*>o, mi com^mH^m2 ottRttjs* coraco 

l^Sft, ffl1S«l ^fci^m2(7>m^mjE^ 
[0 0 4 3] t&fofe, C PUMffltS^ n y ^COj^l 
[0 0 4 4] #'Jx.li\ y>fy^i2y^^-7>{^D3 

[0 0 4 5 ] (9) W*Jl9ia*O*aiWC0^>r ^ a=i 
i^tfa — »*ig8{c*5^r, ftlfS$iJ^3[H]^i^, ft 

= -KU ^0-7*3- KW**fliJlE«jE*fellII»^» 
-TSt^-^ S:*U fliJia«ffi*&lElllS«, ft 

iy-hll#»h7y^^ (MOSFET) £rJ3 40 

2oW/^7rHI^i:^f l, -ttifeizv"* y 7 y [h]SS 
<D'>t£:< t t> — o^Am^(-^-^-tr s> h«:«FoT*5?> , 
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10 

[0 0 4 6 ] -ftefrh, mm\B]$&teCPXJ<7y^$> (j§ 

O&IS, MOS FETSr^i^^lfcls3IK*rffli^fc^«jE 
OS F E T<oy— htt**3<fcu^ — hJftftlR^aSlttPB 1 ! 
[0 0 4 7 ] s<v7y\s\&b i^xn, Amjj*7± y V 
[0 0 4 8 ] AmJj*7-t y V 7 y [Hl^^il 

[0 0 4 9 ] (10) »*JSl 0 <D^ft^<D^4 $ n =i 

yfa-^ii »#*S 8 teaser, ffiia««iHiiiS«^>f 

v » ft % & ft *sl z r mis« ^ £ m & \z m u , 
c <t> * m % bf? « (7> pi r-HF?^ <nm & zimik ^ 

[0 0 5 0 ] -r^fc*,, #J»lHl»^^>f^-^««:A# 
loft- i^co^j ^)^x.v— ^r^^^HfT^ixSfcfe, 

[0 0 5 1 ] (11) 1 <D^ftm<D^ ^ ? dh 

[0 0 5 2 ] bfc^oT, ^ij^l^ p ^COMl^&f^-r 
[0 0 5 3 ] (12) 1f3jtlll 2 n 3 

[0 0 5 4 ] Z.tl\Z.£V, 9 d t'^-^(^^o^ 

[0 0 5 5 ] (13) IffsRJBl 3(^*:^0^(O-v-Y^P3 



11 

*t<z>fflSrS<lS * & #»56>ib * 5 ^ t f 5 0 

[0 0 5 6 ] 'j§^SS*t^tg:$Lfl^PSLT^ 

a* T-# So 

[0 0 5 7 ] (14) W*«l 4 0##5BCDW ^ n =x 

[0 0 5 8 ] Z*i\z.£9* W^^D^^l^t 

[0 0 5 9 ] (15) W*IBl 5<D7£%Wn. 

[0 0 6 0 ] (1 6) t**IBl 6<75**K(i, |»3jtJIl ^ 

[0 0 6 1 ] CPUi^ n s/^(O^Ji9»x.SrJt^-**5tf 

[0 0 6 2 ] Lfctf*oT, CPU^7°n^7A01^^ J<? 

[0 0 6 3 ] (17) »*ISl 7 eD^^CD-^ ^ p 3 

tC, miE»10*«llll»*fctt«2(75*filHI|»^b<7>^ 

[0 0 6 4] t&fct), ^ * y?m*<Dft$L/ftft*k*> 
[0 0 6 5 ] #i&«ft&SMI*^ p s/^ C0^^ £#£rlt#> 
[0 0 6 6 ] (18) W#*B 1 8 <D^m^<r>^ << >? p a 

<5 O 

[ 0 0 6 7 ] fi?B*«*f4a>B* 50 
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[0 0 6 8 ] (19) If *JB 1 9 —»3RIS 2 2 <D&&m 
[0 0 6 9 ] #*3^r«ELHfi:^»«*14i:i««tg, * 
[0 0 7 0 ] (20) ft**! 2 3 2 6 CO #38 91 

^it^, (^ixT-y-) ^ii^t^, «^-«* 

*«^-«#**tt-r -5 c i: 3&i-5Tffi i: * So 
[0 0 7 1 ] 

[0072] ( i ) % i (Dmm<D^m 

[0073] (£*MJij*) oo^yf 

a. — ^tt, 4»i:LTVDD tVSS (« 

12) il VDD (^7^K) V 

s s J: «?*6Mffi^/h$^««*ffi (V203) *tt»^U 

[0074] t? , ^mff^iH]^ 1 1 2 is, ^as^e? 

^ O^^ffi^lnl^ 1 1 214, CPU10U, ^mff^lJ 
10^10 3 (^E0^1O2(7)-i$:ili)ot5) 
t. M0S§iiOioJ:^^-7"iiU ^A{f-TS 

[0 0 7 5 ] J£AT, *HII»{CO^TR^-t-6o 
[0 0 7 6 ] (CPU) 1 0 1 11 

[ 0 0 7 7 ] ^mjEIII^l 0 2i3, mfi^«^2 0 1*5 J; 
t/2 0 2 t£#ffij&>fc^.*.kn5W ^ D3Vt'3.— 

^■^5^21vdd*5J:U«v s S (^'Jx.fi\ mMcotb^^iE 
r*><5) ^rStctt, VS S J: 9#6»ffl35^h*^rt«P« 

19, ^ma^j^iiHis^i 0 3 t , ^mffi^^tniss 1 0 4 <t 

[0 0 7 8 ] ^mH$§±(Hl&& 1 0 4 d ^^^yt° 
3. — ^ic^953&*fe#t»*ixs VDD*3J:tJ«v s S^il 

(o* t) rt^m^m©:) v 2 03&3§£l, ^ma^[Hi£& 
112 ic^^-rso ^ma^iHi^ 11211 2 u=i 
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203*^ LT«jflH-5[slii&t?*>5 0 
[0 0 7 9 ] tt-^mm^frX 9®^rtffi«««jBE&J?H* 

[0 0 8 0] fc*3, i:a?<7>VDDiiE*««T*) 9 > V 

s siiA«i«jK"C*>So #3MK*1«T-il vdd^^7 
>KT-£>«9, VSS^OVj:t3i^lEi^ort/^o 

£jh,5, V S S J: D IfeM^/J^ t^^IIMI: l~v 
203J irffi-fo 

[0 0 8 1 ] 10611 j&S^ * * ^ifcti*"*- 

K^igtUSS 1 0 7 £ , n s> ^ ^ffi^j 

Kffl«fiiB 1 0 8 £ , ffiiS^ a y ? * fc 

10 1 H«tSCPU^ n s/^«»[hII»1 09^^f 

[ 0 0 8 2 ] C PUd^S^- Kt-»^t5 t £ J*i«S 

^oy^IRSnS. C<£>4§^ fiS^E— K<7)»flW 

<5 o 

[0 0 8 3] Lfc^oT\ 5£«ffiSS£[El8&l 0 4 11 C 

fiHttioeo^K^JSMcr, tti^i/^ (v 

203) (Ofl«*r«*.tttfn«ttb*i/^*, rjft,*rWSPUT 
i^5<7>^ffj3*<D3£mffi#J»0li&l 0 3T-&£ 0 
[0 0 8 4 ] ^mm^J^JEHJSSl 0311 CP 

uio K7)^^cfi\ f^^m^mtev 2 03 (7 >^' < ^^ 

f i5 J: 5 l^oti^ (c oftf^(7>f$M^ot^r(i«: 

[0 0 8 5] ^-f-7-lllfl ^MUUS&l 1 0 coffin 
^ o y^*ffli/^TSpPflSrffiB!li-SllIIIS-C*>i3 , CPU1 
0 1 liio^-fT- 111 £r^e#tc*U£i L,xmj£<D%±m 

[0 0 8 6 ] (£-£|5cD#£j&) 12, 13, 04£ffl^ 

[0087] U2I1 Hi fl^ffiffilalK 10 2 (^mff 
WJftlslKl 0 3*3£0<5£«jBE38£(H]!»l 0 4) (OA^fft 

[0 0 8 8] ««JE«J»[IIil& 10311 CPUlOl^ 

Ci^$il^^^t5f^-/3 0 3 fcb^ff 
#^8^1/^4:^7 h 3 0 4 

[0 0 8 9 ] *fc, ^K4@KS10 4I^, «1<0S 
mmi£[Hl£S (ffi^?mi£V A ) 3 3 6 ^, f 2^S*tE 
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[U^ (fcH^mEEV B ) 3 3 7 i:, A^t7ir5/ h&fc 
fcfcl^Wl <?>'<y7 7 (^f- v^*- o 17) 33 

8<*r, Affi^^-i?^ h (Voff) &t>*>* Lfcj&SoT 

[0 0 9 0 ] Il^J:(J ! f2WlSiEm 3 3 6 ) 3 
fctJ^-fSlUK-Cfc?), #Jx.il 

MOS h7 v^^<otb*H«:*«rffl^)t[HlK{-J: D« 

[0 0 9 1 ] ®1 0Oa< s> y T t°3S& 3 3 8 , % 1 $5 J: 

2 (^SmmfftHl^ 3 3 6, 3 3 7 (DmjjMS. 
(V A , V B ) ^AAStl, ^5 ^C0^-f*XJ&>2*, 51$R 

[0 0 9 2 ] $2^/^7/0^3 3 9 Mil » 

1(DS2P«jEIhIK3 3 6 ^ttJ*«mv A ^A*Stb, n 
(V A ) M£tj^<DAfcti*;t;7-i? y htE (V 
off) $r^ax.fc^jEv c (Vc = v a + v 0 ff) a*fctl*£*i 

[0 0 9 3 ] CO^«ffi«£[H]B&l 0 4<0*jS&£ fcM 
Jlttfc U #'J £ [H 3 \z . 
[0 0 9 4 ] 3 M^£H6 J: 5 M, S«JE$g£[3 

8, 3 3 9 11 MOS h7>'v ; ;**&ffl^fc^»**®!i& 
API, AP2£, mtjgt h 7Z/isX& 3 2 5, 3 3 3 

[0 0 9 5 ] mi*5J;^m2 0^?pmSEiI^3 3 

,70 6, 3 3 7 i:Sll^<y 7r Is3B3 3 8 ^(OPfltCf*, ft# 

334, 33 s^^n^enRtf biit^s, 

[0 0 9 6 ] H 3(C^$n5SttH*JWlHlS& 1 0 3*5i 
^IEii@^l0 4^), S fc(-Af*W*IfilKWd«H 

4 (c^^nSo 

[ 0 0 9 7 ] S«ffi»J»lHlS» 1 0 3 MiS^T, 2ffl<75#J 
il/^^ 3 0 2 a, 3 0 2 b^il^nri^ o CO 
ffflfflJU-v^^ 302a, 3 0 2 bli!i-fcs/ h 5^ (C 
L) ft#^DM^ V y~?7* tJ*ja*ixSo w 

4? (D2m<T>MW^-> > ^^ 3 0 2 a , 3 0 2 b OA^O ? 

TD0, D1J ISRS^ — ^ ^fi^-r^/c^CO^™ 

fWMj ttH 1 — H 3 tc^^tvs C P U 1 0 1 f}^h<D9 

[0 0 9 8 ] 2MJHl/^^ 3 0 2 a, 3 0 2 bC 
R^iXfc^-^Jl f3"y3 0 3M^tf3-K 
5^ ^0^3— KfS#^*ix^fiX36 5 ^^^^7 hllK 



(9) 
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3 0 4 a, 3 0 4 b, 3 0 4 c & it LT^m/£3g£tH}S£ 
1 0 4(c4x.^ix5 o C*lk<Z)fS# (VREG1, VR 
EG2, VREG3) #, ^IEM§^10 4^^ 

[0 0 9 9 ] <C*3, L/^l/v'? h UK 3 0 4 a, 304 
b , 3 0 4 c <Z>i2, 5£ttjE#Jffl)lHl& 103 #1*3 

»«as«ffiv 2 03{-ct !?»f^Lri/^s— ^mff^^ 

EhJ^S 1 0 4 2*V S S tffl^TB^irfc «9 , «3>;Uc3K*r 
(TJHIj&O Thj \"<}V y Tlj l^^yKc^^fc 9 , L/c 

[0100] 104 (Cdo^T, SB 1 <7>g 

mmff(Hl^3 3 6 13, IBSirfttPMOS 
^ 3 0 7, 3 0 8, *3<t t^, # U> h ^ *t^£r*&fi£ 
tSNMO Sh7V^^ 3 2 1, 3 2 2 ^ n?*J$;£jh, 

[0101] m 2 ^g^mjEEEHl^3 3 7 13, ^gb 

^StPMOS h7V^^ 314, 316^ 7J W 
V h S 7"M^Mt5NMO S h ?Zs-is*# 3 2 
7, 3 2 8 ^, M»ffl<0^>f s/f y/h7^^^3 1 
3, 3 1 5, 3 2 9 £t*«J$;£*LTl^5o 

[0 10 2] mi Otil*^s/7r ESS 3 3 8 12, 
SritPMO S h 311, 3l2t 

h S 7-M^Mt5NMO S h7 ^ 3 2 3, 

*1 

0 0 

1 0 

0 1 

1 1 

fit, »J»flfVREGld< rij (D£ # tCl3V 2 03 
= — 1 . 05 (V) £ ft 0 , VREG2#rij <Dt% 
ttV 2 03 = -l- 5 5 (V) VREG 3 35S 

r 1 J V 2 03=- 2. 1 0 (V) ^/iScfcS 

[0 10 7] r<7>J; 5 &rtBB«««teV 2 03tt, ^T<^ 
[0108] g^ffiEK 3 3 6 Offi^iffV A 



16 



70 



3 2 4 ^ Si^l;S«$:MtS«l^t>OPMOS 
h7^i?310^ ffl^^h7>^7^ 3 2 5 ^, 
mmJ%<D*-( y^^tf h7>^^ 309, 3 2 6 i^r 

[0 10 3] *2<7>Hl*^s'^r UK 3 3 9 12, * 1 <D 
a*'*:* 7TUK3 3 8 SBMifttPMO 
Sh^^^H, 3 2 0 i, ZlUl/ b A# 
$:MtSNMOS h 7>isX# 330, 3 3 1 t ^ 

3 1 8 fcb*J£ h 7 3 3 3 i, fffl»ffi<Z>;*^ 

yf-ls? h 9 is is X* 3 1 7, 3 3 2 ^: SrfLT^5 8 
[0104] ft*5, #0S#-^3 3 4, 3 3 5 (2 b 7 > X 

[0 10 51 CO 12 4 <D\MmzlStf&* rta3«a5«*fc 
(V203) *>3J >? »x.«i^Srl2 5 co^*f S is?^ h 

[0106] S«jE*JW(HK1 0 3 *>G0, MWlsisX* 
3 0 2 a, 3 0 2 bO^nfill^ CPUlOl^f- 
^^TiS^-t-'S t , VREG1, VREG2, VREG3 

(^tEf4(HS&l 0 4 3&^**-rS«EEOWJ«ft#) 
<7>I/- <;Hi£IT^Sl <DX 0\^i\L-t%> * 1 

a^^ISb, Mffllsi>X? 3 0 2 b SrMffl] U ^ b t 



VREGl VREG2 VREG3 
10 0 
0 10 
0 0 1 

0 0 1 

[0109] MOSh7^^ 3 0 7, 3 0 8, 3 2 
1 , 3 2 2 O^na©^ U'v's K«jEft bWcHM 
iX^tl, (V 307, 0 3 0 7) , (V30 
8, 0 3 0 8), (V321, J3 3 2 1 ) , (V 3 2 

2, 0 3 2 2) it5i:> ttj*«Hv A i2*^;T*^*n 

[0110] 



V A =-[V3 0 8-V3 0 7 X { (0307X0322) / j3 (3 0 8 X 0 3 
2 1)} 1/2 ] • • • (1) 

Iff EI ft 3 3 6 (DMffimmm 0 [ 0 1 1 1 ] 



0 = U X ( f 0) X ( c 0 X) / (tOX) } X (W/L) 



(2) 



(2) ^ic^o^r, M y T<D&®)&, fOI^ 

* 0 xisy— h»^jR^fcfcfs«^, wis h 

[0112] ^S, 0 3 0 7 = 0 3 0 8, 0 3 2 1 = 0 

VA=- (V 3 0 8-V 3 0 7) • • • (3) 



3 2 2 ^t6^ (l) (3) ^<o«fc5(c:* 

^l'i/3/l'Kt|ffT*fc6V3 0 8 i:V3 0 7W8T 

[0113] 
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miEVA osv) *m*tsj:5icLr^ 

[0114] S^mffi^^El^ 3 3 7 OtU^mjEV B tC 

SB<Z> (1) 5£, (2) 5£, (3) 5££H«05ttcS<5 

tittiiASffVB ( = -l. 5 5V) lrWM6J:9(c 

[0115] ^±cdJ: 5l£LTfEjS£n*:5£«ffiVA, 
V B ii, #K£>SB 10/^77 3 3 8 & J^fg 2 CD/"* ;y 
7r 3 3 9 C^^tl^o 

[0H6]Si(D/^7r 3 3 8 I3A^ itUAi: <^P*B 

3 3 9{CI2, &J3t<7>miZ. 1 . 0 5 VO^iTy 

[ 0 1 1 7 ] « 1 <Os< j/77 3 3 8 (CIS, ±fE<7)^mff 
V A ( = — 1 . 0 5V) *>5^(4V B (=-1. 55V) 
S^2 0 3 \Z S - 1 . 0 5 V& 

-s^ra-i. 5 5v^«tM (v 2 03) 

[0118] »2«)/^7r 3 3 9Mte, T^Mfe 

V A ( = -1. 0 5V) 2*A*i**t5o AttJ 
— 1 . 0 5 V(Os$-7-£ y h^Rit bKtl^fc^, 
tti*«JEVc»3. - (1. 05 + 1. 05) V, -Tt£t> 
*>, - 2. 1 OVtftS. 

[0119] V A ( = -1. 05V) iV B ( = -1. 5 
5V) (D$JK>&7Ll$, h7^;^v'ayy"h334 
:&£U<3 3 5 ^KIt?o 

[0120] tfc, V A (--1. OSV) £fc{3 V 
B (=- 1 . 5 5 V) COm^^tC^, N MO Sh7 >V> 
^^ 3 2 6 ^t7L, — *\ NMOSh7>^^3 3 

^ 3 2 5^WA K7^ irftfflStiS, V C 
( = -2. 10V) COttJA^pJCtt, NMOS h7>^ 
^ 3 2 6^t^, NMOSh7>^^ 3 3 2^t7<l: 
CWiB'&i*, tti^J^ h 7 3 3 3 K 

[0 12 1] Z<D£?\Z.LX. ^IEV A , V B , V C ^ 

[0 12 2] H 5 £ 5£* fMSPl^:*^ 3 0 

2 a, 3 0 2 b<Or-^^*IC To j #JW 
L/^^ 3 0 2 a^)f-^O^^ r 1 j jffi^T, 
ffJfflJUv^^ 3 0 2 b O-x — ^CD^£ r l j 

teV 2 03^, -1. 05V^b-l. 5 5V^, ^etr 
-2. 10V^^M^M!)f^S o VDDij:^7> 

[0123] Z.<D£ 0 <&rta5«aRttffi0^7 hfi. Hi 
(^>IhISS{C*51^T, CPU10 1^ttffltS^i3y^*J 
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[0124] o£ Hi (c&l^T , f&iS^- Kffl«fi 
i»l 0 7 SrttJfl ir^^WbSa^" F7H 381613 
SSl 0 8 Srttffl-TS^*^ !3 CPU10 

70 [0125] ift^ o 5/ ^ib^iS^ n ^ iZ#J!3ft;l 
SSBfcltt, #Oftfl5«:fT5o o*S, CPU101I1 
Bl 5 {c^£io,£ J; 5 i|Uv ; ^^ 3 0 2 bO^f- 
r 1 j <7>*t1»3&^ , MM 3 0 2 a <D<? — # 

<7>^£r r 1 j £ U JRl^T* Uv^^ 3 0 2 a, 3 

0 2b^f-^^[c r 0 j t-tz>£? icjii#;f,LR^£ 

2. 10V^f)-l. 55V— , ^LT-1. 05V — 

^ FM3#«[h]]»1 0 7 Sr^-V^-fr, {Sa««^ n y 

HCPU^n s>^W]»[3l»l 0 9^LtSEI:A^ 

[0 12 6] r:<7>j: 5 &S»W<fc««ttffo§J9**.tc 

jo [0127] z.cox 0 (c, &mM<Dmn^£&t, 

[0128] Jfc*3, *|glfi60^ffi"t?tt, 1 0 

SrS-ffc (^7^) £ii:T^< J: 5 Cftoti^^, ^ix 

[0 12 9] ttj!B[«ffi<?5fii«teS{t:«r«tt5i:^5«^ 

[0 130] ^/c, VSS^GNDil, VDD^riEl 
^ (0 VJ: ^LTftfflfSi^^lj:, 

5(? m^Sjf^, »«if^BSih^^i«^-5rffir-«>So 
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[0131] (2) S2^WI 

[0132] *nffimm<omw&. ^mms^ i 021; 
mm^^iHissi 0 4oiSii mi—m4 tmcT-fo 

S o 

[0133] ^^5Sco^^r-^, CPU101)6«^oy 

#-§-3 0 2) icSStSi, ^Ofi^, 3E«ffi*JfflJHI» 
1 0 3^*ffl(7>^>r-^— 1 0 5£r/8^&a*b^«eE«£ /<? 
@Sli0 4»l, rt*«K«&v 2 03&®l 5 »ft{-, 
S»W£#J!?«;t5o Lfca*oT, CPU101OM 

[0134] H8tc^£ixS £ 9 ic, mm<D?<{^—l 
0 5 13, #'JxJ£\ Dl7 y n s/^Q 1 , Q 2T*t 

[0135] ft*3, #!&#-§■ 4 0 1 tt*J»U'v ; J*^-C l fc ^ 

K0^t*fe 19 , H 2 — 14 o#flP,#^- 3 0 3 Mffl 

[ 0 1 3 6 ] m 9 tt, HI8 0[I]^(Di5^^^-r^-r s > 

[0137] |7 tC&^T, C P U 1 0 1 (C J:orW 
k^^4 0lC Th (=1) J jfi*R^£;h,5 t<D 30 

4 0 5<D? v y^ff^c LK<!:M 
irDi7!i?/^7Pi/7 P Ql, Q2^t^7Mt^ 
< o o£ 19 , HOC, Dl7 y v^"7 n s/^Q 1 

com* a* Thj KSflSU i^t, 0#^J t 1 1M, DM 

[0 13 8] r*Uc{*oT, SamoftJWft-S-'CfcSV 
REG 1, VREG2, VREG3©U^BSIt 1 
0, t 1 lt^^f^o H5iC^£ix;fcO£ 

[0139] |7 £*3^T, CPU1 0 1 MJ;o 

r»i»i/^^4onc tl (=0) j d«RS$nfc» 

ff^T^SVREGl, VREG2, VREG3(7)^ 
/M*Jfi& «f £ U , V 2 03 K» W K ?> 

tffr So 

[0140] fi^^-7-l0 5CA^^tl5^nj' 
* (CLK) <DMM (SRf) ^iSHtc^g-rs^^tc 

£9, ^^5^m^V 2 03^l-'^^^^I^W^^ 1 ?^X. 50 
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(clk) £ LTfsis 1 (oftmmmx 1 0 <n#m? * 

[0 14 1] EJliRWLfc, *H«S^«{c,fcn«, C 
PU 1 0 1 A«gtEU"<^S:i*«>5f-^S:, mm^-U 
iu^^(ci^f^M^^<^^ CPU101O 
ixS£*lw, Kofci^^R^Riti* 

[0 14 2] fcjS, *JB<7)*^-2*fclvj§^(c(*, ft 
;b*9fc, H l (c^£;h,StfUBcD^ ^-7 — 1 1 lSrttfflt 

[0143] (3) 13 ^>mm<omm 

[0144] #|g;ffi»1«tf>4#«tt , 02C 
*5^T, ft#mff^^(Hi^5 5 0 SrRtf, ffi^mff^l-' 
^/I'&ffiftkiR^-e^ S J: 3(clfci^r^§ fl 

[0145] H11 fc^-f J; 5tc, ttfMI40JS5 
5 cm, #J*.li, gi3 ^j&tc&tfS'^ 7 r 0^3 3 
8, 3 3 9 ft:J»a!ii«#5 5 1, 5 5 2 \Z «fc V Sft 

-rs^^t^j; t>*m-e#s 0 

[0146] o£ D , [Ull IC&^T, ^®j[h]S& 5 0 1 
2 0 3K3§£^Srtffi«R«ffiV203(3* (4) 5£ 

[0147] 

V 2 03 = V A - (1+R2/R1) ■ • • (4) 

L^Jot, A'WSlStltR l*5cfct^R 2(7>S*tffiS:^ 

a^iBSE-rsc^K:* t? , F^^m^m^v 2 o3^^" < ^ 

[0148] B12I4, ill <7?A»®*B*I*5 5 1 
( 5 5 2 ) (7>A#W*ja«iJS:^i-o *»iaK 501i, 
A»SlS;*ttf>«&#5 0 4 £3r#$£U AilftSiaStO«5# 
5 0 4 &*B^ 2 0 3, 2 0 41:^ LT^tttf-T S«J«U: 

«t!3, SStR idsj:tJ«R 2<7?ffiKffi*^»d^blH!6E"**5 
[0149] CCD£ 5 *M+tf £ixSS^S#CM(- 

[0 15 0] fe*3, *HSSo^ffi-Ctt, ^ftij-rs^K 

^LT^SflJ^ff-§-f^J:oT\ ttffi-rsrtWSlBfiffiS 

SJ: 5KLTfc«fci\, 

[0151] ( 4 ) » 4 C0^m<7>^M 
&fc, 111 3 ^^Tf4 (7>ISlS(7>^1B*:RWr-5 0 
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[0152] *HlS^ffi<Z>W*l2, 7£M&\Eimi 0 2iZ 

*s^t, seftEMfflnuiKi o 3* a*, ft^m^mtev 

203^#J 9*X.ft!HBKt#VR EG 1 , VREG2, VR 
EG 3(7>lx^/UO«|5BW*^If9ft*.0^*b-f , £ *b 
fc, S5&^— KfflSKEIKl 0 8<D;^v/;?h:7£, CP 
U^n s/ ^WJ»lHlKl 0 9fc£><j'6^n y^m^^K. 

[0153] inc^o^r, rosccj raffiA^e— 

Kffi*«[sIIISl 0 8*^-^/^-7WJ«-rSfc«)OM»fS 

t>, TCLKCHGJ liC PU^ n y 9 W&mfo y<? 
1 0 9(c*5i^r®a^ n y^/SG^ n 5>^<ZH>i"jh,j&> 
ZmiR-t £ <7>WJ»f9 5 o 
[0154] VREG1, VREG2, VREG3, O 

sec, c l k c h g co^JMf f ^li tr-^ tr 
ttX^&fcfr<n&M&Mm\*}$&i o 3' 

[0 15 5] Hi 4tC^$ft5S«jEWJWlaI&l 0 3' 
13, Df7 I) s^y7n y^Q 0-Q 7)5^45^7 h 1/ 

[0156] Df7y ^y7n^7 p Q0-Q7W^ 
ttffi CO^t* bt^lC, VREG1, VREG2, VRE 
G3, OSCC, CLKCHGOMWff^^^^^ 

[0157] Ii5(;^^r, ttij I3v 2 03<£> 
/u^5£i-5*TScS"t*SB#W, fT2j i3, i^S^e- 

*:S»U #'Jx.i3\ 1 m s e cl4T^5 e 

[0158] r t i j ttffi»rflT?<>, t)L<f^ft<rt> 

[0159]S(I, 113 tC^^nS^^IUSSl 0 6 ' 

n s/ ^»J»®B1 0 9C0Af*ttJfc«JS;W4r, B14 

[0160] Wa^E— Kffl*filUKl 0 8 13. -ir^ S s> 
^S»f-6 0 l «rffli^*S[HlKr*fcf!) , CfTA^ 
S^Wl^CMOS'f^^ (INV) SrJBl^T 

set, s^t b LtfiSi^ 6 o i -frs* 

[0161] 116^, NMOS h7y^^6 0 2*5 
J:(/PMO Shy isi?*# 6 0 3 ^aiattf^to^-^/^- 

6 0 2 <F)Jf*~ h& J:tFPMO S h "r^isX? 6 0 3<^y 

-Hi, Jb^o$iJ^]fI-^oscctc^ t?|E»i^ix> 

t\ nmos h^y^^^eo 2^^-yf6^^ij:iSS 

3^^->-r5i:*i4«fi^flE±$n, KiS^os/^tta 

[0162] ii6[i/7^ii5CPU^Ps/^9J 5<? 
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»[hIB1 0 9 IS, ffiiS^ — KflH3SS[US& 1 0 7 3&>fcOD® 
5$^ o ^ irj^iS^- KJH3S*(3K l 0 8 j&> fefiOiBiS^ 

X 5 «^Tt^o r<Z)fcil*^ * (CPUCL 
K) li, H i 3 <dc P u l o l 

[0163] ^JhoD^tfifcic J: 19 , rtSfi«aR«ffiV203O 

ih, CPU ? * y ? <Dty*)&^t\<^fc—m<DMm$:-t 

[0164] r*ucj: , &m-tz>? vy? tism-rz 
«as«jE^aE-&tt^*tc«fcixSo ufc^or, cpu 
1 0 1 <^Affiaqg«£;h,5£:*{£, y7h^xr(as 

[0165] ft*5, S&jS^i— 1 0 8 £ It 

1 7 tc^-f J: 5*RC«aiHlB (S#l7 0 1 *3j;tfSEfi 
7 0 2 ^rteffl-f S*S@SS) ^^ffi^f^T-^^o 
[0 16 6] tt*5, ^_bO#'jT-f3, tt^O^^0SS^# 

East?, ««J3R*£«fls£ii:5::£*::J; !? 
- K^iSiiSftf^^e— KS:«Jf9#*.S cfc JtcLTfeit^ 
[0 16 7] Ji550ff!)T?li, fil^- K JEWISH] 

13, fiiS^E-— K*SiiIK^ii«^ — 

[0168] (5) i5 <DmM<r>mm 

SOflrHBSlCO^T, Hi 8, 0 19, 120, 02 
[0 16 9] B18TMS, ±aLt*?gPJ©^^^03 

>- 1° ^. — ^ f3 > x/^y^y h^y h^-79 1 0 

0 Ulftygc^tbT^So ^co^y hP-7 9 1 00 13, ^ 
73^9 0 0 0&fflm~t&h<DT^ $ B B 0 i/^9 2OO 

[0170] 119 T'f3. Jba5Ufc*»^<7>-^ 4 9 * 3 

M9 3oo(:rt*Jtir^s. r.com 

49 3 0 0^, A^?^-9 4 1 0 *5J:W« B e B ^7^fi9 4 
0 0 ITi^o 

[0171] I20T11 ±.$&\^1t7fc9&9l<DT 4 $ u =t 
V - ^ 13 , »*lBi9 5 0 0trt«SJxt^5. 
^<7>&Smf£«£9 5 0 013, A*^r- 9 4 2 0*5J:IJ«« 
A**** 9 6 0 0*=fiTLTI^5 o 

[0172] _ha*<z>«^-«#ia, mm (*:HFm 
[0173] z.(dx p^lfc^^nr^s, * 
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{CT^fo i2 l^v^^nayt'o.-^ (MC) fl [1 

I 8 tc^SJtS^Ta ytOny ho- 7tcp*iflE£jia,5 1 b 

[0174] 12 lC^^tl^f^^yt'i-^ 

^0^9 6 4 0, K^ltHl^ 9 6 9 0 , ROM9 6 7 0, 
RAM9 6 8 0, i£ B E I^A^l&[Hl&&9 7 0 0, 

[0175] A^IUSS 9 6 4 0 ^ffi^lBJ&S 9 6 9 011 

#jx.ii a^*— 9 4i omh<om<om\% << 

^tHl^r-^^o M^IWIf&9 7 0 0ll 

i«A»^# 9 2 0 0*Sr«Ki&LT^ffl-*^#*Ott1» 

-7 9 7 1 011 ^OfV^^y^^QlOO^: 
fTLT, f «^^-f KD 1 ^r^-y/t 7lEtt5 

[0176] ^^^(7)-^^ ^nnyt'a-^ (MC) X* 

II Tfe9Wk%¥41r- KD l <o*i//*7mmzM\^X 
JSC P U 1 0 1 n y $ t LTilii^ n y $ C^'J x_ 
(1 ir^ ^ s> ?MM^-Z 1 **Jffl bTfFJ&£ix£) 

ffl u ma* \z.&z> ^z^<n^(nm^ ^ ? u y m 

[0 17 7] tit, SSaS^oy^Srffl^S^^tt, SS 
u^</K7>«as«ffi^:«ffl ITC P U 1 0 1 <z> 

ftS^i^/i^SDft^lSLTll _hi£b*i£ 5 te, 

[01 l 78] J^_htl **>»l£<fcS«IBC0»^fc5 
[0179] o£ & , «*(c33i^r, ^-A^ll^i 

[0180] r<oj:5*»-&, SSiS? * s> ^ «rffi^S£ 
£11 gk^;K7)tlfE^^tTCPUl 0 lOiS 

[0 18 1] r<7>£?tC, *«53<Z>#«<Z>tt^«*T- 

n fijSfta^tt^ssiSftiattS:, if «Btt*a« loo 
[0182] (6) i6 <Dmm<Dmm 

|2 1II/Tlfc-7^^nnyt'a-^ (MC) (1 2 
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2 fe^-T J: 5 f-— oc£>, v-ynyf ^98ioi:cp 
[0183] (7) 17 0>|£JfcOffi£1ft 

0 0 o^l^tit^^o 

[0184] r CO'tjf £R$S^ 1 0 0 011 I C # — K 1 1 

oo, ^^iK?v'^fAi 200, — VI 

3 0 0, 71^ fc^BhV;* rA1 4 0 0 a, 1400b, 
i<? J&dHf A 1500, SNIS^lBffi 1 6 6 0 

[0 18 5] £ibte, 0 0 0J1 Affi^^V 

^ j*^^^ hi 60 ote&st^r, ? i 

6 10, ^t-^ 1 6 2 0, ^00*^1 6 3 0, A 
*|^1 6 4 0, ^t*yi 6 5 0 ^ft5 o 
[0 18 6] IWJ: 5 4«Affl*ffirI*a»« 10 0 0 

feil BI 2 4M^H*J; 5 ft, DSP -is # is ¥ j- 

^Dir^-^) 2ioo ^ttffl^nn^o 

[0187] ^ODSP2100^Mt5ll]^5 
-20 "fe, 1/^^ 2 2 0 1, 2205, 2 2 0 6^ SRA 
M2 2 0 2I1 ^$^/£^>^ K> ^X.Of^(C, Jii£OW 

[0 18 81 Will H 2 5(C^-T «fc S R AM(7) 

yt/U2 2 1211 MOS h 7>^^M1 0 0, 
M2 0 0tCj: *)mffc£ftZ>7 ^^7n ^^^tSo 

[0189] IC, rtffi«««ffiV 2 03*:#)&**.£ 
£ , MO S h7 y^^Ml 00, M 2 0 0 <DX Uv-h 

30 a*]g*L5-qffif£a*fc?> , routed tst&^-^co^ 

liitCS, Lfc^oT, ^<75^^t>, rtas«jR«ffiV 

[0190] I24ODSP2100I1 |26 OTil 
te^-TJ; ? le, av^5>:/9 8 2 OKialii&SrSikSfL 

r, ^Kiitr^gr^^o fit, #jx.ii m 

^m^^S^^CUSS 9660a, 9 6 6 0 b 2*, Jil^Ctd 
40 oTt^So 

[0191] noj: p tc, mjumjE^r^^m 

[0192] -J&fC, ^i»W:K«r-(7>5»^Jffi«:3SS«« 
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[0 19 3] 

[0l] #*9!<Z>, *1 £>HJS<Z>fl01fi (W^n^r^t: 0 
$/^0T-&£ e 

[12] 0 l<OX V ft*«ft*jS:WS:/7t^n ^it* 
[13] 0 2 co J; t> A#W&«iS:^J*^i"^c 2 y 

[H4] m 3<d& ?> * y tmx 

[05] H4<7>«J!i8(7>±S5&»^*!ftW^Sfc^<7>^-f 
[0 6] 0 1 ~ 0 5 {C^£n5«J*<7>^||lGD — m&Wim 
[0 7] *5SW<7>, 2 <OU&<OJ&1& 2 u = 

[09] 1 8 o*^»ffi*:RBt5fc*^^^ ^ 

[0 10] ^3 0^I«1 (-^-f^na^ 

[011] 0 1 0OHMI!lo±S9^lH, 
[012] mj3'<*/7T) com 

[013] #359160, 14 0^1^1 (-v^^n^v 

[014] 0 1 3<^|im^CD£g^fC:fc>ij'6, AttW 
[0 15] Hi 4<7>«jao»fp«rW«-f S/Ei^o^-Y ^ 

[016] 01 3 <nmmmm<DmM\B}& a^xv^t^m 
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